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(54) A method of coating an uncured mineral substrate 



(57) A high gloss coating on a mineral substrate, 
such as a roof tile or floor tile, can be achieved by a 
method comprising: 

i) applying a first coating consisting of an aqueous 
composition comprising a film forming polymeric 
binder to a surface of the uncured substrate; 

ii) exposing said first coating to hot air or infrared, 



ultraviolet or microwave radiation, for sufficient time 
for at least the surface of said coating remote from 
the substrate body to form a film of polymeric binder, 
and 

iii) applying a second coating consisting of an aque- 
ous composition comprising a film forming polymer- 
ic binder on top of the first coating. After application 
of the second coating, the substrate and coatings 
are dried and cured, for example in an oven or auto- 
clave. 
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D s ription 

[0001] This invention is concerned with a method of coating an uncured min ral substrat . More particularly, though 
not exclusively, this invention cone rns a method of coating an uncured cementitious substrat , such as a concrete 
roof, floor or wall tile or a concrete house siding, to give the substrat a high gloss finish. 

[0002] Precast concrete roof tiles are typically produced from a concrete mortar whose consistency is such that it 
can b molded whilst in its green state into a design having features of shape, configuration, pattern or ornament which 
it will retain when cured. The tiles are usually formed of a layer or layers of green concrete molded to correspond to 
the desired surface appearance of the tiles. The tiles may be formed of a single layer of concrete or they may be formed 
of multiple layers of concrete, for example as disclosed in US-A-4789319, US-A-4986744 and US-A-5017320. 
[0003] Where a smooth finish on the upper surface of the tile is desired, the tile usually comprises at least two layers, 
the upper most layer being formed from a green concrete or cementitious slurry, comprising hydraulic cement, fine- 
grained aggregates, pigments and dispersing agents. This upper most layer has a thickness typically from 0.05 mm 
to no more than 3 mm and may be applied to the coarser base layers), for example, by a process such as described 
in any of the above US patents or by curtain coating the formed tile. 

[0004] Concrete roof tiles tend to be susceptible to efflorescence when exposed to atmospheric moisture or precip- 
itation. To suppress efflorescence in concrete roof tiles, it has been common practice to coat the upper side of the 
cured or uncured concrete roof tiles with an aqueous paint or clear coat composition which, when dry, provides a 
waterproof coating. Such aqueous paint compositions will typically comprise from 30 to 50% by weight of polymer 
dispersion, for example an aqueous, acrylate-based polymer dispersion, from 20 to 60% by weight fine inorganic filler, 
for example chalk, barytes and/or silica, and optionally from 2 to 10% by weight iron oxide pigment. Such aqueous 
clear coat compositions typically consist essentially of a 100% acrylic dispersion (e.g 30 - 50% solids). Coatings formed 
from such paint and clear coat compositions tend to have a thickness on the tile of no greater than 0. 15 mm. Improved 
efflorescence suppression has been proposed through the use of relatively more complex copolymer dispersions, such 
as those described in DE-A-4341 260 and US-A-521 5827, as replacements in whole or in part for the more conventional 
simple acrylate-based polymer dispersions. 

[0005] In US- A-41 77232 there is disclosed a method of making a concrete roof tile which has improved efflorescence 
resistance. In this method, a formed tile body is coated with a cementitious slurry and before that slurry layer has cured, 
an aqueous emulsion of a film forming polymeric material is applied thereto. The fully cured tiles formed by this method 
exhibit low gloss finishes 

[0006] It is often desirable for a concrete roof tile to exhibit a high gloss finish. A high gloss finish is typically obtained 
by a process of applying a coating of an aqueous clear coat composition to the uppermost surface of the tile after the 
tile has been dried and cured in an oven or autoclave, and then drying the coating. Alternatively, a high gloss finish 
may be obtained by a process of applying a coating of a non-aqueous clear coat composition to the uppermost surface 
of the tile either before or after the tile has been dried and cured. 

[0007] It is an object of the present invention to provide a finished mineral substrate, such as a roof tile, which exhibits 
a high gloss finish but which has been manufactured by a method which either is quicker and potentially more energy 
efficient than previously known methods employing aqueous coatings or which does not rely upon the use of solvents 
used in non -aqueous coatings for making the same. 

[0008] In accordance with the present invention, there is provided a method of coating a mineral substrate with at 
least one aqueous composition comprising a film forming polymeric binder, which method comprises the following 
sequential process steps: 

j) forming the body of said substrate from an uncured mineral composition, preferably a green concrete or fiber 
cement; 

ii) before drying and curing said body, coating a surface of said body with said at least one aqueous composition by: 

a) applying a first coating consisting of an aqueous composition comprising a film forming polymeric binder to 
said surface, 

b) exposing said first coating to hot air or infrared, ultraviolet or microwave radiation for sufficient time for at 
. . least the surface of said coating remote from the substrate body to form a film of polymeric binder, and 

c) applying a second coating consisting of an aqueous composition comprising a film forming polymeric binder 
on top of the first coating; 

and 

iii) drying and curing said body and said coatings, for example in an oven or autoclav . 

[0009] In accordance with a second aspect of the present invention, ther is provided a method of improving th 
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gloss finish of a min ral substrata formed by a process comprising the following s quential process steps: 

i) forming the body of said substrat from an uncured min ral composition, preferably a green concrete or fiber 
cement, 

* ii) before drying and curing said body, coating a surface of said body with said at least on aqueous composition by: 

a) applying a first coating consisting of an aqueous composition comprising a film forming polymeric binder to 
said surface, and 

b) exposing said first coating to hot air or infrared, ultraviolet or microwave radiation for sufficient time for at 
least the surface of said coating remote from the substrate body to form a film of polymeric binder, 

and 

iii) drying and curing said body and said coatings, for example in an oven or autoclave, 

" wherein after process step ii) b) and before process step iii). a second coating consisting of an aqueous composition 
comprising a film forming polymeric binder is applied on top of the first coating. 

[0010] Said second coating may be exposed to hot air or infrared, ultraviolet or microwave radiatbn before said 
substrate body and coatings are dried and cured, but it is preferred for the second coating to dry and cure without anv 
such special pre-cu re treatment. y 

20 l r° u ] ^ S " r P risin 9'y- finished mineral substrates coated by. the method of the present invention exhibit a high gloss 
finish which is comparable with finished substrates formed by conventional processes. The method of the present 
invention enables high gloss finished substrates to be manufactured quicker, and potentially in a more energy efficient 
manner, than similar finished substrates manufactured by conventional processes using aqueous coatings where the 
second coating is applied to the substrate after the substrate body has been dried and cured 

25 SS 2 ^ e,erab| y' d * m 9 and curin 9 °« the mineral substrate and coatings is effected at a temperature of at least 40°C 
[0013] The method of the present invention is preferably used to manufacture high gloss finishes on concrete sub- 
r^,l "Hf pre,erably 00 substr ates such as concrete pipes, roof tiles, floor tiles, wall tiles and house sidings 
[0014] The uncured substrate body may be comprised of at least two superimposed layers of mortars of different 

30 n US-A-501 7320 and US-A-478931 9, respectively. The apparatus disclosed in US-A-4986744 may also be used for 
the manufacture of such multi-layered bodies. The layer of concrete which comprises the bottom surface of the body 
can be prepared by mixing a mortar composition to form a green concrete which is then extruded onto a continuous 
s rand of moving bottom molds. Subsequently, if required, one or more other layers of green concrete or cementitbus 
sluny, such as a colour coat, can be extruded or coated onto the first layer to form a multi-layered body of uncured 

35 mineral composition. 

[0015] A surface of the uncured mineral substrate is coated as described in step ii) above with at least one aqueous 
composition comprising a film forming polymer. The aqueous composition used for the first coating may be the same 
or different from the aqueous composition used for the second coating. The film forming polymer used in the aqueous 
composition for the first coating may be the same as or different from the film forming polymer used in aqueous com- 
fu position for the second coating. 

[0016] The first coating may be an aqueous composition such as a cementitious slurry, a paint or a clear coat The 
second coating may be an aqueous composition such as a cementitious slurry, a paint or a clear coat, though a paint 
or clear coat is preferred. The formulations of such coatings are well known in the art. 

[0017] The film forming polymeric binder preferably has a minimum film forming temperature (MFT) of at least -20>C 
« more preferably at least 0"C. ' 

[0018] The film forming polymeric binder is preferably an organic polymer having a glass transition temperature (To) 
as measured by the Fox Equation of at least -40»C, more preferably at least -20'C, and most preferably at least 0»C 
Preferably, the Tg of the polymeric binder is no more than 70°C, more preferably no more than 45"C 
[0019] The polymeric binder is preferably present in the aqueous composition in an amount of from 0 5 to 50% bv 
>° weight polymer solids based on the total weight of said composition. More preferably, if the first coating is a cementitious 
slurry, the polymeric binder is present in an amount of from 0.5 to 10%, by weight polymer solids based on the total 
weight of said composition; or if the first coating is a paint or clear coat the polymeric binder is present in an a amount 
of from 20 to 50 % by weight polymer solids based on the total weight of said composition. More preferably, if the 
second coating is a cementitious slurry, the polymeric binder is present in an amount of from 2 to 20%. by weight 
po ym r solids based on the total w ight of said composition; or if the second coating is a paint or clear coat the 
polymeric binder is present in an a amount of from 20 to 50 % by weight polymer solids based on the total weight of 
said composition. ' " 

[0020] There are many commercially available organic polym r binders which are suitable for use in the present 
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method. Such binders are commonly sold for use in paints and clear coats or sold for use as cement modifiers. Provided 
such polymers have a Tg of above -40*0, it is believed they will be suitable. 

[0021] Pr ferably the film forming polymer binder is from a polymer lat x. The latex may b a disp rsed polymer 
having its particles dispersed in an aqu ous vaporable carrier, a water-reducibl polym r, or a mixtur th reof in the 

5 aqueous evaporable carrier. The aqueous evaporable carrier is preferably water but may be water having dissolved 
therein a water or polymer miscible organic solvent, such as methanol, ethanol or a glycol ether 
[0022] The polymeric binder may from be a latex emulsion or powder comprising a polymer polymeriz d from at 
least one or more of the following monomers: acrylic and methacrylic acid esters such as methyl(meth)acrylate, ethyl 
(meth)acrylate, butyl(meth)acrylate, 2-ethylhexyl(meth)acrylate, decyl(meth)acrylate, iauryl(meth)acrylate, isobornyl 

io (meth)acrylate, isodecyl(meth)acrylate, oleyl(meth)acrylate, palmityl(meth)acrylate, steryl(meth)acrylate, hydroxyethyl 
(meth)acry late and hydroxypropyl(meth)acrylate; acid functional monomers such as acrylic acid, methacrylic acid, cro- 
tonic acid, fumaric acid and maleic acid; mono-methyl itaconate; mono-methyl fumarate; monobutyl fumarate; maleic 
anhydride; acrylamide or substituted acrylamides; diacetone acrylamide; glycidyl methacrylate; acetoacetoxyethyl- 
methacrylate; acrolein and methacrolein; dicyclopentadienyl methacrylate; dimethyl meta-isopropenyl benzyl isocy- 

*5 anate; isocyanato ethyl methacrylate; methyl cellulose; hydroxyethyl cellulose; styrene or substituted styrenes; buta- 
diene; ethylene; vinyl acetate or other vinyl esters; vinyl monomers such as vinyl chloride, vinylidene chloride, N-vinyl 
pyrrolidone; amino monomers such as N,N'-dimethylamino(meth)acrylate and acrylonitrile or methacrylonitrile. Most 
preferably, the latex comprises an acrylic polymer, a styrene/acrylic polymer, a styrene/butadiene polymer, a vinyl 
acetate/ethylene polymer, or polyvinyl acetate, or mixtures thereof. Other suitable polymers and specific examples of 

20 commercially available polymers are disclosed in US-A-4229224. Example of commercially available cement modifiers 
suitable for use in the present invention include ACRONAL S400 available from BASF AG, DOW 460 available from 
Dow Chemical Company, RHOPLEX E-330, RHOPLEX MC-76 and RHOPLEX E-3083 available from Rohm and Haas 
Company, UCAR Latex 417 and Latex 429 available from Union Carbide Corp). When the first or second coating is a 
cementitious slurry, the latex is generally stabilised by an anionic, cationic or nonionic surfactant in a conventional 

25 manner, though the use of a surfactant may also require the use of a defoamer for mixing in the concrete. 

[0023] It will be appreciated that the polymeric binder may be derived from a monomer mix which is polymerized 
after the monomers have been incorporated into the composition. Examples of such monomers include organic mon- 
omers such as epoxy monomers and isocyanate monomers. 

[0024] The first coating is exposed to hot air or infrared, ultraviolet or microwave radiation for sufficient time for at 
30 least the surface of the coating to form a film or "skin 0 of polymeric binder. Said film may be continuous over the entire 
surface of the coating or it may be co-continuous with the mineral particles in the substrate surface. Preferably the 
coating is exposed to infrared, ultraviolet or microwave radiation. The second coating may be applied immediately after 
formation of the film. 

[0025] Preferably, the mineral substrate is dried and cured immediately after the second coating is applied on top of 
35 the first coating. 

[0026] The invention wilt now be more specifically described in terms of the following examples of some preferred 
embodiments which are given for the purposes of illustration only, and may be contrasted with the comparative tests 
also given below. ' 

40 Examples 

[0027] To assist further understanding of the present invention, but without wishing to be limited by it, the inventors' 
propose the following as a simplistic explanation of why they believe the advantages of the present invention may be 
obtained: 

45 Cement slurry coatings, which may contain pigments, are currently used to give a smooth, attractive appearance to 
some building materials, e.g. concrete roof tiles. The external surface of these slurry coatings is usually sealed, for 
example with a polymeric clear coat, to minimizes the formation of efflorescence. When the polymeric clear coat is 
applied as a latex onto the wet slurry (pre-cure), efflorescence blocking is superior to post-cure application. However, 
pre-cure application gives a low gloss finish. To achieve a high gloss, a desirable trait on many roofs, a second coating 

50 of polymeric clear coat is applied post-cure. The present invention employs only pre-cure application of polymer, yet 
provides gloss comparable to a pre-cure plus post-cure process. This may be done in one of two ways: 

A. If the uncured slurry is polymer modified, sealing the slurry surface can be achieved by a short burst of eg heat 
from an IR lamp. In the subsequent application of a polymeric clear coat, the clear coat and slurry do not mix and 

55 the clear coat substantially holds up above the surface of the slurry, drying to a glossy film;. 

B. If th uncured slurry is not polymer modified, th slurry surface can be first sealed by application of some 
polymeric clear coat (even a single pass) to the unmodified slurry followed by a short burstof eg heat from an IR 
lamp. In the subsequ nt application of the remainder of th polym ric cl ar coat, the clear coat appli d after IR 
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tr atment substantially holds up above the surface of th slurry, drying to a gloss film. 

In both A and B, it is believed that film formation of polymer at or just beneath the slurry surface prevents the final clear 
coat from penetrating into the body of the slurry. 
5 Note that this is substantially a surface ffect and that, cons quently, it is not essential to cause film formation of the 
polymer throughout the entire thickness of the first coating, whether said coating is a polymer modified slurry paint or 
cl arcoat. 

Worked Examples 

[0028] In further support of the present invention, there are provided the following worked examples: 
Optical Measurements 

is [0029] The L* values were measured using a Colorgard System 2000 colorimeter (available from BYK-Gardner Inc) 
based on a scale of 0 = black to 100 = white. Thus, darker colored tiles have lower values of L*. indicative of reduced 
efflorescence. 

[0030] Specular gloss values were measured at 60° on a BYK Labotron in accordance with ASTM D 523-89. The 
higher the 60o Gloss value, the higher the gloss of the surface. 

20 

Example I - Preparation of control base plates. 

[0031] A green concrete was made by mixing the following ingredients in a conventional manner: 



25 


Ingredient 


Parts by weight 




#45 mesh (0.355 mm) builders sand 


300 




Type I Portland Cement 


100 




Water 


41 



30 



Round test base plates were made by hand packing 170g of the green concrete into 90 mm petri dishes. The resulting 
patties were 1 3 mm thick. 

Example II - Preparation of aqueous cementitious slurries 

35 

[0032] Aqueous cementitious slurries were formed by mixing the following components in a conventional manner. 





A 


B " 


cement, type I 


100 g 


100g 


#100 sand 


50g 


50g 


Bayferrox 318-M 


89 


8g 


Rhoplex MC-76 




12.8g (6.0 g solids) 


additional water 


48g 


29.2g 


calc. w/c 


0.48 


0.36 



[0033] Bayferrox 318-M is a black iron oxide pigment available from Bayer AG. Rhoplex MC 76 is a commercially 
available acrylic latex polymer (47% solids) having an MFT of 12°C, a Tg of 15°C, and an average particle size of 180 
nm. 

[0034] The dry ingredients were mixed for one minute, then the combined latex and water were added followed by 
2 additional minutes of mixing. 

Example III - Preparation of uncured test tiles (Control) 

[0035] Uncured test tiles were prepared by pouring slurry A onto a control base plate and spreading the slurry by 
tipping the sample and allowing the slurry to run to the edges. Gentle shaking gave a smooth surface. Enough slurry 
was used to give an average thickness of 0.5 mm over the uppermost surface of the control base plate. 
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Example IV - Coating un ured test tiles 

[0036] Control test tiles formed in Example III were coated, as described in Table 1 below, with a commercially 
available aqueous clear coat composition consisting of a 1 00 % butyl acrylate/methyl methacrylat copolym r disper- 
sion (42% solids, MFT 22°C, Tg 26 °C). The composition was sprayed onto the uppermost surface of the slurry in a 
total of 4 passes, each of about 15 microns. IR radiation surface heating of the coatings, as described in Table 1 , was 
provided by quartz lamps beat d 15 cm above the substrate, at a power flux of 60 kWm-2 Temperature reported in 
Table 1 is that reached at the end of the heating period. 

[0037] After coating, the uncured tiles were passed into an oven to be cured at 50°C (100% Relative Humidity) for 
4 hours and then dried at 50°C (ambient Relative Humidity). 

[0038] After the cured and dried test tiles had cooled to room temperature, the L* and 60° gloss values were measure 
The results are detailed in Table 1 . 



Table 1 - 



15 



20 



25 



30 



35 



40 



45 



50 



55 





treatment 


L* 


60° gloss 


1. 


no coating 


41 


1.7 


2. 


no IR ; 4 passes of coating 


29.2 


3.8 


3. 


IR 30 s/ 68 °C then 4 passes of coating 


26.9 


6.6 


4. 


IR 50 s/ 79 °C then 4 passes of coating 


29.3 


. 10.4 


5. 


4 passes of coating then IR 20 s/ 65 °C 


28.2 


4.5 


6. 


1 pass of coating then IR 30 s/76°C then 3 passes of coating (invention) 


26.0 


18.8 



[0039] The coating reduces efflorescence in all cases. IR treatment of the slurry surface before or after application 
of all the coating gives some gloss improvement. Applying the coating in accordance with the present invention (pro- 
cedure 6) gives significant improvement in gloss. 

Example V - Preparation of tiles coated with polymer modified slurry and clear coat 

[0040] Uncured bases plates, formed in Example I, were coated with aqueous cementitious slurry B, formed in Ex- 
ample II, by pouring the slurry onto the plate and spreading the slurry by tipping the sample and allowing the slurry to 
run to the edges. Gentle shaking gave a smooth surface. Enough slurry was used to give an average thickness of 0.5 
mm over the uppermost surface of the base plate. 

[0041] The slurry was then coated, as described in Table 2 below, with a commercially available aqueous clear coat 
composition consisting of a 100 % butyl acrylate/methyl methacrylate copolymer dispersion (42% solids, MFT 22°C, 
Tg 26°C). The composition was sprayed onto the uppermost surface of the slurry in a total of 5 passes, each of about 
15 microns to produce a targeted final film thickness of 30 to 40 microns. IR radiation surface heating, as described 
in Table 2, was provided by quartz lamps located 15 cm above the substrate, at a power flux of 60 kwm-2 Temperature 
reported in Table 2 is that reached at the end of the heating period. 

[0042] After coating, the uncured tiles were passed into an oven to be cured at 50°C (100% Relative Humidity) for 
4 hours and then dried at 50°C (ambient Relative Humidity). 

[0043] After the cured and dried test tiles had cooled to room temperature, the L* and 60° gloss values were measure. 
The results are detailed in Table 4. 

Table 2 





treatment 


L* 


60° gloss 


1. 


no clear coat 


48.9 


2.2 


2. 


no IR ; 5 passes of clear coat 


35.5 


4.7 


3. 


IR 20 s/ 59 °C ; 5 passes of clear coat (invention) 


32.9 


19.6 


4. 


IR 30 s/ 67 °C ; 5 passes of clear coat (invention) 


32.0 


20.7 


5. 


5 passes of clear coat; IR 20 s/ 60 °C 


31.2 


4.4 



[0044] In all cases the clear coat greatly reduc d efflorescence, as indicated by lower L*. However, in procedures 3 
and 4, when the surface of the first coating, the slurry, was thermally xposed to IR radiation, and then the second 
coating, the clear coat, applied, significant improvements in gloss are achieved. 
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Claims 

1 . A method of coating a min ral substrate with at least one aqueous composition comprising a film forming polym ric 
binder, which method compris s the following sequential process steps: 

i) forming the body of said substrat from an uncured mineral composition, 

ii) before drying and curing said body, coating a surface of said body with said at least one aqueous composition 
by: 

a) applying a first coating consisting of an aqueous composition comprising a film forming polymeric binder 
to said surface, 

b) exposing said first coating to hot air or infrared, ultraviolet or microwave radiation for sufficient time for 
at least the surface of said coating remote from the substrate body to form a film of polymeric binder, and 

c) applying a second coating consisting of an aqueous composition comprising a film forming polymeric 
binder on top of the first coating; 

and 

iii) drying and curing said body and coatings. 

2. A method as claimed in claim 1 , wherein said first coating is a paint, clear coat or cementitious slurry. 

3. A method as claimed in claim 1 or claim 2, wherein said second coating is a paint, clear coat or cementitious slurry 

4. A method as claimed in any one of the preceding claims, wherein the film forming polymer used in said at least 
one aqueous composition has a minimum film forming temperature of at least -20 °C 

5. A method as claimed in claim 4, wherein said film forming polymer has a Tg in range of from -40° C to 70°C. 

6. A method as claimed in claim 4 or claim 5, wherein said polymer is polymerized from at least one or more of the 
following monomers: acrylic and methacrylic acid esters such as methyl(meth)acrylate, ethyl(meth)acrylate, butyl 
(meth)acrylate, 2-ethylhexyl(meth)acrylate, decyl(meth)acrylate, lauryl(meth)acrylate, isobornyl(meth)acrylate, 
isodecyl(meth)acrylate, oleyl(meth)acrylate, palmityl(meth)acrylate, steryi(meth)acrylate, hydroxyethyl(meth)acr- 
ylate and hydroxy p ropy I (meth)acry late; acid functional monomers such as acrylic acid, methacrylic acid, crotonic 
acid, fumaric acid and maleic acid; mono-methyl itaconate; mono-methyl fumarate; monobutyl fumarate; maleic 
anhydride; acrylamide or substituted acrylamides; diacetone acrylamide; glycidyl methacrylate; acetoacetoxyethyl- 
methacrylate; acrolein and methacrolein; dicyclopentadienyl methacrylate; dimethyl meta-isopropenyl benzyl iso- 
cyanate; isocyanato ethyl methacrylate; methyl cellulose; hydroxyethyl cellulose; styrene or substituted styrenes; 
butadiene; ethylene; vinyl acetate or other vinyl esters; vinyl monomers such as vinyl chloride, vinylidene chloride, 
N-vinyl pyrrolidone; amino monomers such as N,N'-dimethylamino(meth)acrylate and acrylonitrile or methacrylo- 
nitrile. 

7. A method as claimed in claim 4, wherein the film forming polymer is selected from the group consisting of an acrylic 
polymer, a styrene/acrylic polymer, a styrene/butadiene polymer, a vinyl acetate/ethylene polymer, or polyvinyl 
acetate, and mixtures thereof. 

8. A method as claimed in claim 1 , wherein said body of said substrate formed in step i) comprises at least one layer 
of the following uncured materials: green concrete and fiber cement 

9. A method as claimed in claim 8, wherein said body of said substrate formed in step i) comprises at least one layer 
of the following uncured materials: green concrete and fiber cement, and at least one layer of cementitious slurry. 

10. A method of improving the gloss finish of a mineral substrate formed by a process comprising the following se- 
quential process steps: 

i) forming the body of said substrate from an uncured mineral composition, 

ii) before drying and curing said body, coating a surface of said body with said at least one aqueous composition 
by: 
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a) applying a first coating consisting of an aqueous composition comprising a film forming polymeric binder 
to said surface, and 

b) exposing said first coating to hot air or infrar d or microwav radiation for sufficient time for at least the 
surface of said coating remote from th substrate body to form a film of polymeric binder, 

and 

iii) drying and curing said body; 

wherein after process step ii) b) and before process step iii), a second coating consisting of an aqueous composition 
comprising a film forming polymeric binder is applied on top of the first coating. 
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(54) A method of coating an uncured mineral substrate 



(57) A high gloss coating on a mineral substrate, 
such as a roof tile or floor tile, can be achieved by a 
method comprising: 

i) applying a first coating consisting of an aqueous 
composition comprising a film forming polymeric 
binder to a surface of the uncured substrate; 

ii) exposing said first coating to hot air or infrared, 



ultraviolet or microwave radiation, for sufficient time 
for at least the surface of said coating remote from 
the substrate body to form a film of polymeric binder, 
and 

iii) applying a second coating consisting of an aque- 
ous composition comprising a film forming polymer- 
ic binder on top of the first coating. After application 
of the second coating, the substrate and coatings 
are dried and cured, for example in an oven or auto- 
clave. 



CO 
< 

o 
o 

CO 

o 
o 



CL 
LU 



Printed by Jouve. 75001 PAFUS (Ffl) 



EP 1 006 094 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 30 9334 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.Cl.7) 



DATABASE WPI 

Section Ch, Week 198223 

Derwent Publications Ltd., London, GB; 

Class A14. AN 1982-47328E 

XP002143495 

& JP 57 071884 A (DAINIPP0N T0RY0 KK) P 
4 May 1982 (1982-05-04) 

* abstract * 

DATABASE WPI 

Section Ch, Week 198848 

Derwent Publications Ltd., London, GB; 

Class A14, AN 1988-342935 

XP002143496 

& JP 63 256583 A (KUB0TA LTD), 
24 October 1988 (1988-10-24) 

* abstract * 



1-10 



C04B41/71 
C04B41/63 



1-10 



TECHNICAL FIELDS 
SEARCHED (lnLCI-7) 



C04B 



The present search report has been drawn up for ail claims 



Race of search 

THE HAGUE 



Dal* of completion o! the coach 

25 August 2000 



Rosenberger, J 



CATEGORY OF CITED DOCUMENTS 

X : particular^ relevant if taken alone 

y : particularly relevant tf combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or prtne^e underlying the invention 
E : earlier patent document, but pub fishfid on, or 

after the filing date 
D : document cited In the application 
L : document cited for other reasons 



& : member of the same patent f amity, corresponding 
document 



2 



EP 1 006 094 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 99 30 9334 



This annex fists the patent family members relating to the patent documents cited in the above-mentioned European search reDort 
The members are as contained in the European Patent Office BOP file on p 
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

25-08-2000 



Patent document 
cited in search report 


Publication 
das 


Patent family 
members) 


Publication 
date 


JP 57071884 


A 


04-05-1982 


JP 
OP 


1238417 C 
59014429 B 


31-10-1984 
04-04-1984 


OP 63256583 


A 


24-10-1988 


NONE 







2 

w For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



3 



